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ABSTRACT
This study tested the following hypotheses: (1) that

children would use both verbal-associative and acoustic memory
attributes when encoding words in memory, and that the recall of
younger children would indicate dominance of the acoustic attribute
while.the recall of older children would indicate dominance of the
verbal-associative attribute; (2) that there would be more rapid
forgetting of the acoustic attribute during a delayed retention
interval; and (3) that older subjects would evidence a higher degree
of clustering of conceptually-related words and that younger subjects
would produce a higher degree of clustering of rhyme-related words. A
total of 284 third and sixth graders served as subjects. All subjects
received the same treatment. Three word lists were developed, two of
which were constructed with words whose relationship Would reflect
one of the memory attributes under investigation. The subjects
learned and were tested on each of the three lists according to a
standard free recall procedure. The results indicated that the
subjects recalled conceptually-related and rhyme-related words
significantly better than control words, and that children of
elementary school age made use of these attributes in recalling
organized verbal materials. (WE)
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One important area of research which has contributed to the development Of

the present study is based on the theory of attributes of memory as proposed by

Underwood (1969). In this theory memory is conceptualized as being composed of

a number of attributes "which serve to discriminate one memory from another and

to act as retrieval mechanisms for a target memory". There is evidence in support

Of this theory that meaningful verbal materials are encoded in memory with verbal

associative memory attributes, whereas, less meaningful verbal materials are

encoded with more primitive non-verbal associative memory attributes (Underwood,

1969). Included within the nonverbal associative attributes is the "acoustic"

attribute which, in a verbal context, is the particular sound which is distinc-

tive to letters, syllables, or words as a whole. The verbal associative attributes

are defined as words which are not part of the task but which may be elicited

implicitly as associates. In a line of experimentation involving these verbal

associative attributes Wickens (1970) has investigated "encoding categories for

words". One type of "meaning" dimension by which words can be encoded is taxo-

nomic categly, according to evidence collected by Wickens.

A number of experimenters using different procedures have investigated the

effects of semantic and acoustic relatedness of words on the memory for these

verbal matettals (Underwood, 1965; Koeppel and Reecroft, 1967; and Forrester and

King, 1971). Research findings have indicated that adult subjects use both semen-

tic and acoustic encoding in the memory of words, but that the semantic attribute

usually predominates over the acoustic. In studies of this typt the semantic

memory attribute usually ^ormists of words which are coordinate (ISSOCLAOS Of

stimulus words or superordinste category names fOr,the class to which several

Stimulus words belong. -;The Acous-tic memory at*ribute usually consists tie siMi-

-isritY-Of thyMing sound.



Soma experimentation has been performed to investigate the developmental changes

which take Place in memory attributes when children are used as subjects (Bach and

Underwood, 1970; Felzen and Anisfeld, 1970; Ghatala, 1970). Generally, it has been
found that the memory for words of younger children of about seven or eight years of
age is dominated by the acoustic attribute, whereas, the memory for verbal materials

of older children of about eleven or twelve years of age is dominated by the semantic
attribute. These results suggest that the younger children have not yet developed

the capacity to form implicit associative responses in the form of coordinate asso
ciations or superordinate class names.

Several experiments have also addressed themselves to the problem of differen-

tial forgetting of attributes over time (Bach and Underwood, 1970; Ohatala, 1970).

Evidence collected from experimentation with children indicate that there is more
rapid forgetting of the acoustic attribute than the semantic attribute over time.

Finally, some experimenters have demonstrated the presence of both sementicand

acoustic clustering in the recall of words. Generally, they have found a tendency
for semantic clustering to increase with the age of the subject (Bousfield, Eaterson,
and Whitmarsh, 1958; Wicklund, Palermo, and Jenkins, 1965; Bousfield and Wicklund,

1969; Forrester and King, 1971).

One purpose of the present study was to test the hypothesis that children

would use both the verbal-associative and acoustic memory attributes when encoding

words in memory and that the recall of younger children would indicate dominance

of the acoustic attribute, while the recall of older children would indicate domi-

nance of the verbal-associative attribute. Furthermore, it was hypothesized that,

of the two attributes, there would be more rapid forgetting of the acousti attribUte

during a delayed retention interval. Finally, it was hypothesized that older sub-

-jects would evidence a higher degree of clustering-of
conceptually-related words

and that younger subjects would produce a higher-degree of clustering of rhyme-

related words.



Method

Subjects. A total of 284 elementary school children participated as subjects

in this experiment. There were 142 subjects in each of two grade levels, the

third and sixth grades. These subjects were selected from three elementary schools

in two similar Connecticut communities. All subjects received the same treatments

and, therefore, were not assigned to different experimental groups.

Materials. Three word lists were developed, two of which were constructed

with words whose relationship would reflect one of the memory attributes under in-

vestigation. The three lists are presented in Table I. One list contained words

which were conceptually related and'a s:..concl, list contained words which were re-

lated by rhyming sound. These lists were 12 items in length and contained three

sets of four words each. A third control list contained-12 words which were

unrelated.

It has been the practice in experiments of this type in which several groups

of words are presented in a mixed list or in separate lists to equate all words in

frequency and in word length. In this experiment it was decided that a more

thorough control of words would proVide a more valid indication of the effect of

semantic and acoustic relatedness on recall. The dimensions for which the words

were equated were frequency, concreteness, intensity, positive and negntive

valence, pact of speech, and word length.

Using a word list developed foi this purpose by Bloomer (1971), novas were

selected as the part of speech from which the three experimental lists would be

built. From the total list of nouns a smaller list was constructed which con-

tained words of moderate concreteness, moderate intensity, and moderate positive va-

lence. Of this resulting list only words of high frequency, as determined by the

Rinsland (1947) frequency count for school children, were retained. Pinall-y, from

this high frequency list; wordsikof 3, 4, and 5Aetters-were chesen such that a
10%

nearly equal number_of words-of each length - comprised each of the" three llitS,

Moreover, the OW number of lettere was equated among-lists with ono exception

the'listOonttining aeouitteany-related.Words-contoittled on6M6re letter-thAn'ihe

other twO:liete..,



TABLE I

WORD LISTS' ARRANGED BY TYPE OF
WORD RELATIONSHIP

Conceptual

LAMP
CHAIR
TABLE
DESK
SUIT
COAT
SHIRT
HAT
POT
DISH
CUP
GLASS

,Acoustic,

PACK

TRACK
BACK
SACK
TIN
PIN
SKIN
CHIN
STATE
GATE
SKATE
SLATE

Unrelated

HAY
RIVER
BALL
CORN,

TIME
!we
TRUCK
BOX
OIL
PARTY

TEETH
BOOK

For one of the experimental lists words belonging to the same concept

category were selected from high frequency members of the category norms

established by Battig and Montague (1969). Por another experimental list

sets of words having the same rhyming pattern were selected. The control list

was similar to the two experimental lists in that it contained 12 words. Other-

wise, the list contained words which were neither semantically not acoustically

slated. For all three lists, association norms (Bousfield, Cohen, Whitmarsh,

and Kincaid, 1961; Palermo and Jenkins, 1964; entwisle, 1966) were used to mini-

mize the inter- and intralist interitem association strength.

yrocedure. The subjects learned and were tested on each of the three lists

according to a standard free recall procedure. The only variation in procedure

involved the order of presentation of the three lists which Was counterbalanced

among subjects. 'Subsequently they were agail tested for reeali-tater a 24 hour

RespOnges bp boihthe_immediate and-dellyed reea4 teats were scored for

number'tif-Widk-recilled and-for einsteking-of 'wPide'tefafed'4'.Seinantic or-

,

aeoskis it -tilthilAfify.



Results

The mean number of words recalled from each list and a mean index of

clustering of words recalled were determined for each subject. This data was

analyzed with a three-factor repeated - measures mixed analysis ofvariance

design consisting of three variables: grade (3 and 6), type of word relationship

(semantic, acoustic, and unrelated), and retention interval (immediate and'24

hours). Grade was coasidered to be a between-subjects variable because different

subjects were run at the two grade levels. Type of word relationship and reten-

tion interval were considered to be within-subjects variables since within each

grade level the same subjects experienced all three types of word treatments and

both retention interval treatments..

Mean number of words recalled and the mean index of clustering were analyzed

to determine the main effects of grade, type of word relationship, and retention

interval and the interactions among these variables. Moreover, significant inter-

actions were investigated in order to gain information on the simple effects of

combinations of variables at each treatment level. Results associated with sig-

nificant main and simple effects were further investigated with multiple comparison

procedures in order to learn the exact nature of the differences found,

Recall Data

The mean number of words recalled, as 1 function of type of word relatiOn-

ship, grade, and retention interval, are presented in Table II. More words sere

recalled from lists organized according to conceptual and acoustic word relation-

ship than from the list of unrelated words. The effect of type of word relation

ship was highly significant (1 ge 62.13, df a 2/564, p 001). Post-hoc

comparisons In4icated-that both conceptually-related and:thyme-related-v!okds were

recalled significantly better -(p (.01) than unrelatid Ofda. Moreover; the.

mairi'4ffecit :6f grada:(X 6710,-Aff ti'1/282; L :006Watid'

'Q.11010," '"0160 were Aid



TABLE IT

MEAN NUMBER OF WORDS RECALLED AS A FUNCTION OF WORD
RELATIONSHIP, GRADE, AND RETENTION INTERVAL

__
Conceptual Acoustic Unrelated

Immediate
Recall

Grade 3 6.§6 7.59 (.01.

Grade 6 8.89 8.51 7.85

Delayed
Recall

Grade 3 3.93 3.54 2.28

Crade 6 6.07 4.64 2.98

Total 6.46 6.07 4.79

The interaction of grade and word relationship was significant

(F * 5.93, df * 2/564, p (.005), with sixth graders recalling more words than

third graders for each type of word relationship. There was also a significant

Interaction between retention interval and word relationship (F 15.10,

df * 2/564, p <.00.1), with a decrement in ward retention for all types of word

relationship over the 24 hour retention interval.

The interaction of Crade Level x Retention interVal x Word Relationship wad

also significant (F * 4.10, df * 2/564, p For each type of word rela-

tionship, the mean number of words recalled for each retention interval and grade

ievel combinatiOn arc pluttedin Figure t, It is evident from an examination of

the figure that in the immediate recall condition third graders recalled more

rhme-rplated than conceptually-related or unrelated words. Post hoc comparisont

with the Telco* test indicated that both of these differences were significant

(p 605). In the immediate recall condition sixth graders, however, recalled

more conceptually-'related"than rhyme-related or unrelated words, but post hoc

comparisons revealed thht Only-the difference between conceptually- related and

unkhlhted words was ylignifleant.
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A further examination of Figure 1 reveals that in the delayed recall condi-

tion hoth third and sixth graders recalled more conceptually-related than

acoustically-related or unrelated words. Tukey post hoc Comparisons indicated

that for third graders only the difference between conceptually-related and

unrelated words recalled was significant (p 4.05), whereas, for sixth graders

alt differences were significant (p <.01).

Clustering Data

The analysis of the extent of clustering of related words was accomplished

by making comparisons of the mean number of repetitions between the two types of

word relationships of interest, namely, conceptual and rhyme relationship, under

each of the experimental conditions. A repetition" is a sequence of two words

recalled from one category within a word list. The number of repetitions is the

number of words from a category recalled together minus one (Bousfield, Whitmarsh,

and Danick, 1958). Table III presents the mean number of repetitions for each

type of word relationship considered, at each grade, and at each of the two re-

tention intervals. An inspection of the table reveals thato for both grades and

both retention intervals combined, the mean number of conceptuall-related and

rhyme-related words clustered was very close, the difference being not significant.

TABLE III

MEAN NUMBER OF REPETITIONS AS A FUNCTION OF WORD
RELATIONSHIP, GRADE, AND RETENTION INTERVAL

once tual Acoustic
Immediate Recall

Grade 3 2.79 3.62
Or de 6 4.49 4.33

Delayed Recall

Grade 3 1.11 1.36
Grade 6 2:77 2'.11

Total 2.79, '2:85



The interaction between grade and word relationship, hOWever, was found

to be highly significant (F = 22.49, df = 1/282, p <.001). For grades three

and six, the mean number of words clustered for each type of word relation-

ship and for both retention intervals combined are platted in Figure 2. The

results presented indicate that third graders achieved a higher degree of

clustering for rhyme-related words, 2.49, than for concept-related words, 1.95.

An analysis of the effects of word relationship at this grade indicate the

difference was statistically significant (F - 14.26, df ' 1/282, p <.001).

A further examination of Figure 4 indicates that sixth graders used a higher

degree of clustering for concept-related words, 3.63, than for rhyme-related

words, 3.22. An analysis of this difference at grade six indicated that it was

statistically significant also (F 8.3, df = 1/141, 2 (.005).

Gfade

lignre=24 -treqUehtfAfTropettti6ni'WOope tit'Verd
relieinnitii0-a4 a funiiion pf'tra4.



Discussion

The finding that all subjects recalled conceptually - related and rhyme-

related words significantly better than control words led to the conclusion

that children of elementary school age do make use of these attributes in

recalling organized verbal materials. The presumption is that children will

utilize the particular acoustic or semantic relationships as aids to recall-

ing the words at a later time. The results of this study indicate that

generally this presumption is correct. However, the findings also indicate

that the conclusions must be qualified.

One purpose of the study was to investigate whether or not there was a

-difference in the attributes used by children of different ages. It was

hypothesized that the recall of older children would be dominated by the

conceptual attribute. The only finding consistent with this hypothesis was

that third graders encoded words more successfully with the acoustic. than

with the conceptual attribute in the immediate-recall condition. While it is

tempting to cite the fact that sixth graders encoded words more successfully

with the conceptual than the acoustic attribute in the delayed recall condi-

tion as further evidence. for confirmation of the hypothesis, some eVidence of

differential rate of forgetting of the attributes over the retention interval

casts some doubt on this application of the findings.

A further examination of recall data revealed that, across both grade

levels, there was greater forgetting over time of verbal materials encoded in

memory by 1:1(Ans of the acoustic attribute than by means of the verbal-associative

attribute. If, as the data suggests, the acoustic memory attribute is less

Stable over time, this may explain why third graders were not-able-to utilize

this attribute AS well'for'delayed recall all they were-for immediate-recall,



_0004,ir,--tt may eKOW1n Why sixth graders, who utilized the Verbal,aasociative

and acoustic - attributes eqUally well:during immediate recall, were found AO

'04 Afore itiacessfUllykiliting the former attribute, durtrig-dolayed
_

_

--theiebY PrectUding thiiuse of theae- findings to confirm the'hYpOtheatizthats-the
; =

of older children would be dots inated bY:the verbaly.asseciati4e-ittributei

The clUstering.data 'prOvided results which were More conalitent With OW-
.

,hipothesitid differences between- the two grade leels.. Theie findingi revealed

that-younger children clustered significantly more acouaticallyatekated-wOrdii.
A

while'oldei:Children-clustered significantly-more-conceptually4related:Words

than any_other kind, These results are consistent With-those in which'adults_
-

:have displayed significantly- more clustering of conceptually relatOci

acoUsttcakly:qelited words (Forrester and 'King, 1971) -and _college-stUdenthave',

aChieve0 a greater degree of associative clustering with conceptual categories

thanfthird Or fotirth:graders EstersOni and Whitmarsh, 1958).; The,
_results of the present study would seem_ te- Wicate- that silitth'graderi,,awbo

.

cluitered concept related words more than rhymemrelated words,-behamed in -a_

sore, tharotteitetic 'of adults' -in this-respect. 'This'eViden'ee auggeffti

that FY-thel-ii;cth:grade 'Chifdren-,h0t-developed Rite ability t-O-read.(/;':i0;Ogt4k.
_

sUbordinate- Inatancea -of- the same conceptual categOry:andttitiktiiae-thia:44.3in

-order "0 recall nerds,, although,' the results -further,Indidate that 'ttaivri0-11110

on tut other more `encoded word; in- steMery.

-atU-dy- does-more Clearly- indicate that thOd gradere'hava,het'Yet deV41400'.41'la
_ . _

c0pacitif6'Y-0-4itgh=clegtioi- Fut:inatead Ate kiket- uttrii1404d-toOre

attrIbilte -Of-soUnd:to relate werdif and to

Ater time.
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